2/25/2009

Week of Warehousing Series

Tuning and Scaling your
Data Warehouse

Welcome

Week of Warehousing
Pragmatic Works
SqlServerCentral.com
Wrox & Wiley Press

Adam Jorgensen - Presenter

A Little About Adam

Summary
Database & operational architecture expert with over 13
years of international experience.
Broad industry experience in diverse database
environments ranging from global enterprise systems to
specialized and mobile database platforms

Current Focus
Principal Performance & Architecture Consultant for
Pragmatic Works

Delivering new levels of innovation in performance and
scalability through unique partnerships and relationships



http://pragmaticworks.com/

Agenda

Defining Performance in your environment?
Who is my system?

What is it doing on a daily basis?

Why is it doing these bad things?

Where can we improve performance?

How do we improve scalability?

When do we have to do this again?

What is performance?

The rate and scale at which a process
performs a set of operations.
How well does your system do what you want
itto do?
What is missing?
Slowdowns?
Poor batch or load performance?

Do you need multiple reports to see a single view of your
data?

Who is my system?

Define System Purpose
Relational vs. Dimensional vs. Batch
ETL & Replication
Shared Services Model
Desired Operating Parameters
How do you measure performance?
Site transactions per minute?
ETL load time? @)
Cube & Report build time?
User Feedback

N —= f{
Best gauge of system timing -

Performance cycles by interval z Day, Week, Month
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What is it doing on a daily basis?

Benchmark & Document

Benchmarking Essentials Toolkit
Generate Baseline Documentation
SQLIO, Profiler, Perfmonh  $ " ## #1 i1 AT AOh $-658
6ATAI O 41110 £ O 3!.h .AOxi OER
Scheduled Process & Maintenance Schedules
Analyze Results & Plan
#1 1 DAOA OAOGOI 6O O1 Ul 60
Review Problem Areas
Discuss areas where the system is not meeting
expectationsand prioritize an attack plan.

Why is it doing these bad things?

Review System for Best Practices by
Component

Load Balancing

Logical Design

CPU
Memory
1/0 & Storage
TempDB

ETL

Best Practices — Load Balancing

Avoid mixing OLTP and OLAP workloads

Consider separation of Cubes Processing and
Data Warehousing Reporting

Avoid overlapping ETL and reporting
timeframes if possible
There are strategies to deal with this.

Consider partitioning large fact tables
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Best Practices — Logical Design

Use Dimensional model whenever possible
Use appropriate data types
Numeric data should be numeric data types
Smaller is better z consider size in scope of
volume
More indexes is better
Covering queries is important z more indexes
prevent sorting.

Best Practices CPU & Memory

CPU
Avoid Hash and Sort Operations
Keep transactions as short as possible during peak
times or overlapping workloads
Memory
Evaluate 32bit vs. 64bit
Awe Concerns and WOW Concerns
Make sure you have enough memory so that 10%-
20% of compressed data will fit in the buffer.

Identifying &Troubleshooting - CPU

Common Issues
Recompiles
Inefficient Query Plan z Runaway Queries
Poor Cursor or Legacy Functionality Usage

Identifying & Troubleshooting
Profiler Event

SP:Recompile  fires whenever a procedure recompiles
Should be paired with SP:Starting, SP:StmtStarting, SP:StmtmCompleted, SP:Completed

Perfmon Counter
Ratio of Batch Requests/sec to Recompiles/Sec should be very low.
DMV investigation

Query sys.dm_exec_query_stats tofind top consuming CPU Queries
Sort by avg_cpu_cost

Examine execution plan to find where SQL is having issues estimating (cardinality)
Query sxs;dm,igxgc cached_plansfiltering on different plans thathaveCPU
El OAT OEOA 1 PAOAOETT O OOAE AO Om3i 00
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Resolutions - CPU

Resolving
Recompiles
KEEP PLAN hints
Use Qualified Object Name dbo.<OBJECTNAME>
Avoid Deferred Compiles
DDL from conditional statements
Inefficient Query Plans & Runaway Queries
Review top consumers for opportunity
Modify procedure and indexes
Improve Cardinality
Reduce Hash and Sort Operations
Resource Governor
Poor Cursor Usage
) O OEEO OEA AAOO APPOI AAEe 4EAOA
Consider using MARS (Multiple Active Result Sets)

Identifying &Troubleshooting -

Memory

Common Issues
Excessive Paging
Receiving Out of Memory Errors
Overall System Slowdown

Identifying &Troubleshooting
Perfmon Counter
Memory:AvailableBytes z should stay well above 5% of total memory

Memory:Pages/Sec. z Should be under 40 p/sec on slower disks and 300 p/sec on
faster disks.

Memory:CommitLimit, Paging File:%Usage, Paging File:%UsagePeak
If these counts are high 2 check event logs for system messages regarding memory pressure
DMV investigation
Verify Page File Size z this should be > commit charge by a safe margin

Resolutions - Memory

Resolving
Check DBCC MemoryStatus
Review sp_configure parameters for memory
Awe Configuration
Resolve external memory pressure
Check backup software
Implement additional workload separation
Add more physical RAM




Best Practices — 1/O & Storage

SAN multi-pathing

HBA Firmware and compatibility

Keep and Eye on Nested loop joins
1/0 intensive due to traversing large tables where not all pages
are in the buffer

Use data compression to reduce Fact table size

This could incur a 10-15% CPU cost if using PAGE compression.

Separate Log, Data, TempDB data
Different I/O patterns
More spindles are better
RAID Recommendations
Databases Data Files z Raid 5
Log Files z Raid 0+1
TempDB Data Files z Raid 0+1
Backups z Raid 5

Demo — Data Compression

Demo

Identifying &Troubleshooting —

1/O & Storage

Common Issues
Unexplained query slowdowns z without major CPU spikes
Large amounts of blocking and resource contention
Large number of Query plans suddenly beginning to change

Identifying &Troubleshooting
Perfmon Counter
PhysicalDisk:Avg.DiskQueueLengthz This represents that average number of reads and write waiting
onthe disk. This shouldnot exceed 2 in most cases
PhysicalDisk:Avg. DiskSec/Read and /Write z This is the time is takes the disk to perform the stated
operation. General limits are:
Lessthan 10ms 2 very good
Between 10 2 20ms z okay
Between 20 2 50ms Z slow, needs attention
Greater than 50ms  Serious 10 bottieneck
PhysicalDisk:DiskTime 2 elapsed time the disk is servicing requests. Greater than 50% may show
bottleneck
Physlcg\,D\sk'Avg DiskRead/Sec & Write/Sec Should be less than 85% of physical storage system
capaci

DMV investigation

Querysys.dm_io_virtual file_stats & sys.dm_exec_query_statsfor top I/O consumers. Prioritize these
for refactoring toreduce /O

Review storage diagnostics
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Resolutions — 1/0O & Storage

Resolving
Determine if the bottleneck is logical or physical
Possibly need more paths or spindles
Refactor code to decrease I/O Load
Modify File Locations to improve throughput
Add additional files to new spindles

You MUST restart SQL otherwise this file will be
proportionally targeted z decreasing performance.
Especially on TempDB

Best Practices - TempDB

Size data files carefully

Avoid running out of space
Have at least the same number of files as

cores
Equally sized
Trace Flags

Avoid Excessive DDL
Creates allocation contention, deferred compiles,
cascade performance effect

Identifying &Troubleshooting -

TempDB

Common Issues
Slow query performance & contention
Performance problems in other databases

Identifying &Troubleshooting
Perfmon Counter
SQLServer:AccesMethods z WorkTables Created P/Sec
Physical and Logical Disk Counters for TempDB spindles
DMV investigation
Examine counters in sys.dm_os_performance_counters
Active Temp Tables, and Temp Tables Creation Rate
Query sys.dm_db_session_space_usage forTop TempDB transactions

Look for Excessive DDL
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Resolutions - TempDB

Resolving
Increase TempDB Size
Modify File Layout / Disk Structure
Refactor Code to improve temp table efficiency
Data from DMV Analysis
Implement Symptom Specific Trace Flags
Do not implement without consulting Microsoft PSS.

Best Practices — ETL Performance

Extraction
Efficient extraction is critical
Avoid
Triggers z Synchronous I/0 Penalty
ComplexQueries 7 Delayed I/0 Penalty
Use incremental data load
Lookup & Transformation
Trade Memory for Performance
Full Cache z Uses the most Memory and takes time to load
Partial Cache z Expensive in general
No Cache z No memory but takes the longest
Loading
Fast Load to SQL Server destination ?
To Lock or not?
What to do with those indexes?

Where can we improve performance?

Create hit list by component

System Changes
Seek Vendor Support
Server, Storage, Network, Microsoft
Test outside of production environment
6 EOOOATI EUAGETIT EO COAAO O11 Ad«
Vendor Labs
Code Change
Prioritize code changes by most impactful symptom
$-680 Oi Al Al UUA AT AA PAOA Oi .,
Make sure to re-benchmark after each round
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How do we improve scalability?

Formulate plan z what to change?
Execution Plan Analysis
Improve estimation accuracy
Remove scans z improve indexes and queries to achieve seek
operations
$AAOAAGA Y7180 AT A ETTETA $4
Avoid inefficient looping
Plan and rollout changes
Impact analysis
How will this affect scheduled tasks, ETL Load, Backups, data
EUAh OADPI OO DAOAI Of Al AAh

A

Test, Test, Test !

When do we have to do this again?

Performance management policies
Regular Benchmarking
Trending of performance data
Before and after tests.

Techniques and recommendations
SQL Server 2008 Performance Warehouse
Black Box Tracing
Developmentand Design Standards
Take Charge !

Review

Identify your system

Benchmark and Document

Review all systems and create hit list
Analyze your options

Design and implement changes
Strong performance management




Appendix

Resources
Websites
Pragmatic Works
SQLServerCentral

SQL Server Customer Advisory Team

SQL Server Best Practices

i
Top 10 Lists -
Best Practices Scripts and Tools rverCentral.c gl

Blogs
LAAL *1 OCAT OAT 60
Pragmatic Works Blogs
SQL CAT Team Blogs

Tools

SQLIO

RK

Questions and Contact Info

Questions ?

Question answers will be posted to my blog.

Email me at ajorgensen@pragmaticworks.com
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http://www.pragmaticworks.com/
http://www.sqlservercentral.com/
http://sqlcat.com/
http://msdn.microsoft.com/en-us/sqlserver/bb671432.aspx
http://pragmaticworks.com/community/blogs/adamjorgensen/default.aspx
http://pragmaticworks.com/community/blogs/
http://blogs.msdn.com/sqlcat/
http://www.microsoft.com/downloads/details.aspx?familyid=9a8b005b-84e4-4f24-8d65-cb53442d9e19&displaylang=en

